Introduction
Objective: to explore the opportunity to couple RES power plants with ESSs (Energy Storage Systems) in order to provide ancillary services to the power system. The model proposed is named Virtual Power System. In a VPS a set of resources, generators, loads and ESSs, distributed on an area, are properly coordinated to provide services to the grid; all the resources of the VPS have to be monitored and controlled in real time.
In this study, three regulation functions, considered pivotal for the grid operation, are discussed: 1. voltage regulation; 2. primary frequency regulation; 3. DG exchange profiles adjustment for better RES programmability.
Voltage regulation
Overvoltage limit: +10% of rated voltage Local control laws considered:
Two alternative approaches are investigated:
ESSs can provide reactive control (inverter) and store the PV production in excess, improving the productivity of the power plant.
Primary frequency regulation
Frequency regulation parameters are set in compliance with ENTSO-E prescriptions.
• Dead band: 20 mHz.
• Droop control: 2%.
• Regulation band: 3% of the rated power.
• Time to deliver the maximum capability: 15 min.
Increasing of the energy profiles programmability
ESSs can improve the power exchanges forecasting accuracy of load/generation, by adjusting them in order to respect a specific program.
PV production is predicted the day ahead by weather forecasts data and a linear regression model: energy imbalances 13.4% of the PV production. 
